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FINAL REPORT

The research conducted under Grant No. _APOSR~-74~2695 during
the period\15 April 1974 to 31 August 1976 As contained in [4],
(51, [91, [10), [11), [12), [13) and {14]. ,

In [13] we have made a significant breakthrough for solving
problems involving functions that are not everywhere differenti-
able. This work modifies and extends Wolfe's [16] and Lemarechal's
[8] methods for unconstrained minimization of nondifferentiable
convex functions to constrianed optimization problems involving
“semismooth” functions [14)}. The method can be thought of as a
generalized reset conjugate gradient -algorithm. Such methods are
important, because "steepest descent" methods may . -fail [15] to
converge on nondifferentiable-problems. - We conjecture that our
algorithm can be generalized -for finding solutions of fixed point
problems and, thus, we. will: have a new method for solving general
equilibrium problems that.does.npot subdivide the space or use de-
rivatives. SRR

Our class of semismooth functions properly contains [14] -
Feuer's [3,4] class of minimax functions (i.e. functions that are
locally expressible as the pointwise maximum or minimum of a com~
pact family of continuously differentiable functions) and this
latter class contains convex and concave functions as well as con-
tinuously differentiable functions. Alsa, a semismooth composition .
of semismooth functions results in a semismooth function [14].
Nondifferentiable problems with semismooth functions arise natur~
ally in the decomposition of large scale optimization problems (7],
in engineering design [2,6), in gaming and in multiperiod stochas-
tic programming [1].

Our earlier work on a nouderivative method for unconstrained
minimization of differentiable functions contained in [12] has
been extended by May [9,10] to problems with bounds on linear func-
tions of the problem variables. Documentation for a FORTRAN com~
puter code that has worked well on numerous tcct problems is con-
tained in [11].
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